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t Jff (c . §lft$B £ * L £>o ft <tv n° 7 - £ * 
-T k , KftfB-C3t»*ilf 0 ffiif S3fl£tlf 0 ftif ¥ 

fit *. , huIBhuSP SrAffiS LT ^ h ft l> Jfc^fMiOSIS 1 U 

y x k -e atsfi < 2 v yx t ^'rttcft 
*ria«Pfc*u Mfef*i¥w3tfs±^5-f ws-^x4>4> 

s*u wzi2rRo*«ss<i)— (4) t £#mk 
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3<Dl/f<7 ■■■(2) 
Vd>75 ■■•(3) 

0.52<(Ng-Nf)/(Nf-Nc)<0.56 —(4) 
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Vd : P^i5tW^4<50T-y<lt. 

-0. 5 . -I t';i I'm <0 . 5 ■ ■ ■ ( 5) 

ffa : IflPcO^Iia^^S^yX^mfiJgSI, 
fra : SffiO^Scffifc*^* P yX^J&SiiBJL 

m £ . mmm * anas i/c ^ * ft «> i&zg&Mnn 1 v 

yxt ^ m:i< S2 i/yxt^ts 

ftsd) , (2) at/ (5) t zmmt^&mm 
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f : £&0ffij52m, 

fra : f£P<0#if MilC? § P^Xt^WfoSEK, 

3 y^>-9-- u yx^tfi, i k ^ fts k -f 

i -3«^-«i*» i atiiffli4«m. 

ft i> MA-^&Mco v v XW\-<D v yXlztm feitT ^ & 

[f**is 6 ] fries 1 u vxat«B 2 v yx^tt 

imrnm. 7 ] mriB^acHSr^s v yxt^x^x^ v 
^ yxtft «> =i i: * wat -r sas<3i 1 - 6 en 

T, -^M/-MJ:*^LtJ:l WIS L 
T u & i t £ #m k -T S I* l — 7 w 1 i-ftL3&» l iBt 

[ 1 1 9 ] fimasiw "o fttf u x a ^> t ^ 

D , -e^aaH^iSr < k i 1 S**MfB^Hffc03tettt=:*f 

frimzimomtft^* 
umm 1 0 ] mmmm^mumimm^m^zn 

LX. xhl/-hmkfr%:Lfzt%t / z%&Ml l zm^X^ 

ht\b^wmb^h if *n 1 ~ 9 <n\ vftvfr 1 mzim 
h^x. x? v-yvj xeowomuzmt . mmw 

Aisymrf-olEJ'Sv— com y*— Xxffib, ±mz 

mnxmtrt-t <i t iz ± 0 7 * -*xt ^i^mie 

-TSIE^° T 7-^|g2 7 ; r-^^l¥k. ^MIB^P* 1 *"^ 

*;t:&»afcT 4ai*3Si— 1 ofo^-rtL^uitiB 

[MRRJH12] x^U-^^X^-TOO^itcl^L, 
MIBIIl 7^-^X|¥i*ico^< kt, 
^cOV-yXtiift^M^SHSr^K k t 1H*-TS 
SiJ<7)P yxk hixh Z k £ k -f & If *H 1 

1 IBO«OSUW31S?5R. 
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c wmm i3] x 9 v—yw x<rm o wt tut u . 

imm^m^^m^^< bi>i m^-r^m^yxb 
w*»*.t>titz.b*&mb-r&memi ixi±i 21a 

■t&n&x 1 ~ 1 3 <?h ^-r 1 ^ittBKco&at^ 

[0001] 
[0002] 

ItLH b~t&b, \y yXfom&WffilzM'S-tz. t ffx 

XuVx.7i/ny^W*^m.ikt&tiZb\ l z 

i>fzt>-tfzifi>. vyxmAeytmw&ttk^m.Lx&^y 
[0003] iSMMX'Uyx^-ypco^^v-h^iy =*— 

mf h z\tizx k> . v 770 i?x. 7 ^ a ymmcomn s 

^&±faxnc7)^v~$:^-t&mffib. mgffi&HL& 
mztixi^z., mta. #^¥8-20 1 6ss^ 

m, #H?2 0 0 1-422 1 ftBBftft&e 1 

4 4 5 0 ±ia^J; a (dttfESafcSW 

[0004] 

[^BJ^W^LJ; a fc^fclSffl] La»LJJE«#W*C 

feKH«iE*fi a i b &X-n & < t ^ fcRML £B 
JSS&ffctJ: r )\/yX-><.--y'7&jz,£<XV<XL£d b\^ 

tzmm^hh. mzmm^-Q- 2 0 1 6 s s-f-^wit 
12001-4221 i^$gis»^ait*^-m. 

Kt3K»*8fc tiff 4 x^-x#+#5S« 
^HfflTcO^^P^SOtteftVvrv^V^ £7c. * 



H#itJg 6144503 #BHi»»f aaoai*3t^T 

« , ffi/J^&i!lT'x H y h U ■/ ? t 3: -5 T V >3r V tfc 

^S&^-fi^m^Srff 37 UXA«f 
rjyf-^XMfiT, 6A7, HttA9*#B£U Lfz 

#0 x mi ; t hhib-c* -s. . 

[00 0 5] *5|HB{i^*iib«ora®iS*l!SS-rSfcftt 
[0006] 

u-tyhV'v? izmta Ltzm9tftx%<nm7rm&*x<? 

^ftM^IS 1 i^yx t -efLtaK <i2pyxt ^4±t 

48<co<60 ■•(1) 
3<Dl/f<7 •■•(2) 
Vd>75 ■••(3) 

0.52<(Ng-Nf)/(Nf-Nc)<0.56 •■•(4) 
tztzL, 

f : £%(7)M£MM, 

Ng : mi%ttwmw(7>gmtzm-&mffim. 
Nf : mftftWftmnf «ts«-ftJB#f*, 

[00 07] »2 tf5aMB<otSM3e^3fili, ±IE» l 

-0.5<-ffa/fra<0.5 ■■■(5) 

ffa : mMnimwzjf-t&isyxcoMjmM. 

fra : HSriTtS ^>Xi^?JEi§ft 

[0008] SSaeo^BBcoSatse^ti, 5>f h^7l^7" 
u -y±tt£^S»-r«. 'J 77nyx? y 3 y 



(4) 12003-15033 (P2003-15033A) 



w-*irr*mtb* wibw^iml-c^ 

ftfttj&^&fflleom pyXk-HucgK^v-yx 

48<o><60 ■••(!) 
3<Dl/f<7 •■•(2) 
-0.5<-ffa/fra<0.5 ■■■(5) 

f : £$<9£U£ERE. 

ffa : ff)P^^fflSr*-ri>^>X^«iJggi, 
fra : f*PO|^ffi^*t"^ W>-X«#.*Jgit. 

T&ft,, 

[ooo9]S4 crMm^mm^Mt . urn 1 ~m 
^immm.h=7A w^rt cornea y^y*r-vy 

[0010]f5 <0»BH^)«Ult*^3fili » ±128 1 
coU>XI,zm.lft>tiX\<^&Zbt:<mkb-t&„ 

[ooin mevmton&MX&mt* ami 

x%x/m 2 v yxtfiMzfkcv^v—tt-thx -7^7, 

v-yxxhh^b^mmb-th, 

[0012] S7 co%mconm^m±. ±mm 1 ~® 

•f ft. 

[0013] &s0%fflf>&MX8mt* isssa 1 -is 
[0014] ®9 w^Hjcosftb^^ii. _tiam i -is 

1 H^ffirlBf^SfO^W^MLTffl^T^ft Z b ZmWLb 
^-fto 

[00151H o<nm&&aty@mi±* ±msm i - 

Ac t # fc^WKffiV ^X^&Zb £#St t ^ft . 



[ 0 0 1 6 ] m 1 1 <50%BJeof5*f3e^{i, USSR 1 ~ 
SS 1 0 *>w$*hj&» — ?eo%ffl<7Ml&tz&^X , S^rftx 

T\ x ? U - yiM XcHjn *} izMm t o ft x o t,zffi 
f&Zixti&Myt&z-- -y h X"$> o T _ x ? y ->-*M X 

wz-izml, mmm focom o mmxymiz?^ 

XMWrfhZblzX i, yy%?T0 JEW— co 

[0017II1 2tfO^BJ<7)K*f3K^{i, JJESS 1 1 
<^S&BJc7)ffijS:tCfc V>T . X ^ U — >"if^ X<7)ty 'omtlz 

RU tulBmi7=r-^x^o^<i:t lm^y 
XfiK %<m/yXbl±$hmcom%:&W : $: / J>-%:< bhlW 

^i-&McDuyxbwzmz-t>tL&zb*mmb't&. 

[0018)11 3<755KB<OSl!f3lS¥3RK, JJE» 1 1 

^\ ^couyXbltm^com^i'^^K b i> lffl* 

[ 0 0 1 9 ] IS 1 4 cO^cTj^f^^fSs ±IBm 1 - 
I? 1 3 sov ^-«u&»— p<05MH«0«jS(cti c ^X . fflffEfflflf 

ffi&ztLX^& z b swat-r* . 

[0020] 

-Tft. H1~H3, H7, 08, HI 0, lilt. S 

i 7 vmmmm^^m&Rt/mm&z ^cti? 

SSJX ^ U (SO W >f X*i 4 0 MT'ib 0 . H 6 1 
U77Dy*i?y 3 >-^BJ ± X ^ U — V (SC) CO-^-f 

^B«^:#:«B£{±ffi«OSI]Srftc0^ 3 e&mmm b 

immmxh o , a 5 6 t^-r «t d ctsaH*^ 

fc x - > (sc) t comx* 5 9 - (MR) <,z£K) ikimm £ 
iff0ftffft«fi£t=5r^T^ft o 
[00 2 1 ] #»!rfi<J0?g®C0Kftf*^{S, 5>f b^Vl- 

-Y h^^X(PA)co^Hm^x^ >J-y(so±lzW:±& 

9£$-hmmz*j:~oXU%><, ZLX. Jfc^a«36»<bJB 
ftf^l¥(GrR)t. ^fS^T^ft. fSOHae^fc^-f b^' 

;l^X(PA) t^Cli SHHBJCfcSaKtfcoiMltSff 

t^«^®(PT)t LTieastL-c^ft. 



(5) 12003-15033 (P2003-15033A) 



t LT(4„ PBS(Polarizing BeamSplitter) 

r uxa, PBSy-i mim v — x a (#)h 

COD B E F (flMfrfc) [ ^OfiBfciMBiefjWHV > 6*U 3te 
U XA , ^-f ^nf??S5 -#co , M5r h 

*fto&&mm z Ft/ i m^t>tLZ>. ttzy-i ha/i^pa) 

t LTt4. D MD (Digital Micromirror Device) , Kit 

[0022] &&#S?ifiC0^®T'{4, P B ST'JXA, 
PBSy-1, ^a^^^n-f •y^TyXAW^ffl 

frw^ymmz-mmbLxwaztix^k. 02 1 

fcs tSUK3B(WK(PT)tf5M*Mt^-. 02 1 (A) 

S4. P B S7°yXA(PTl)^^LTV">So PBS7UX 
A (PT 1) 14 A*f LT # fc SHBJBfc (LI ) £ 5 h A;l^7 (PA) 
£faftTR£tU 94 h^X(PA)#^cO£tat3fc£3Sii 
S-ttT&l^t LT«B(GrR)fc:A*tS-frS. 02 1 
(B){±, PB S^-MPT2)£^LT^&„ PBSy- 
h (PT2) i4Atf LX § fcJHfOBeOJ ) £ 5 -f h A^:/(PA) 
fcl«!I ItTKIf L , 7 (PA) j&» coKIt* £ 3® 

S*T«»3ti:LT«Hff((SrR)tcAfltS*4B. 02 1 
(0(4. ?PXf^n^f >y^TUXA(PT3)^^LT 
^nXj'W y'n-f -y :? T 'J X.MPT3) (4 . 3"3C0 
5 -f b > VV7 (PA) ;&> 6 COM3: 6 feft (#J i f£ R G B ) fc-fe 

[0023] #mft<O^JB36«3tfflS*l* U TTDy'i ? 

Wr-ls-tyhO •yy'T&^t. P B STUX-MPTl)^ 
PBSy-l (PT2) r-ffiT# 

ttAU ?OXN;o^f >y^TUXA(PT3)^ffl^3t 

ttttli»N&8tMl£ J ?-l'-k ybV -v 9 Xh & i t tm 

&wmfr t>mm-t& 3l%m& uvj w x (pa) comets 
t tm 2 ° jsttc* s^t ageta* u\ 

[0024] &3t, JEH^^KS^^tP b s/yx 

A(PT1), PBSy- h(PT2), ?P^^?n^7?7" 

uxa (PT3)^*igit m&e&tttisyxrtv 

7tf&< bKhV\-ny*-j]7^A7Xhhc\bim. 
£ L ^ . Lti'-jt #HJftco TKSco iot. SMMSSSR 

{4m^"V-(7)HirP(GrF) tlE^V-COfMIKGrR) fcTflfeg 
3*1... tSt 9 (ST)i4f&l¥(GrR) ftWil-fS i b tftlt L 

i\ 12 0 (ST) £ft§&Jr 0 ffiW^g^iESSti&^RIIrt 

4 0 Mffif (GrF) b mm (GrR) t CO PalcOfif 0 £ LSMPal 

mm fcfflns** i t ttttawtmca* . a tz. 

12 0 (ST) £13© (GrF) tfiBS^S i t J4fuP<GrF) C0£ 
^£f£t£f it(~o&#*9, ^coijgll, UTTny'i^ 

a- 3 y^kWicox? v-ymrcomm^m-tz t 



[00 2 5] 47t. P B S7°UXA(PT1) , PBS iy— 
h(PT2), ?nxr^n>f -/^ryXA(PT3)^ffA 

(^^*{D2 : f^(GrR)COftt^/J^ftMly>'XcOffi^ 

h ~> A v ) ^V7 (pa) x{4 n yfyf- uyxt 

^WfilLT, ^-<7)ffl(D2) &SM316¥SR^ 
*coftifJESI(f)-C-'fiJo^ffl^l.6--4i 3:4 «fc 3 
ifc^Mt Lv^„ D2/fcoffi*^^#lellIcoTRS^T 
HIS t , *«SH*JHW4^)3&»* "5 W^jHWCStfc-t* 

j&^r S =5r < sflrS . ±fc , D2Xf comrfZ. co^fr*BHto± 

[00 26] =S-»fi<50^«-C'(4. H5W<GrF) &«fi£LT 
V^S«tSfc^tW*OflSl ly^X(Gl)t. ^-tL(cM<IR 
2L-yX(G2)t*\ S^cO^V-Sr^rLTV^o fTff 
(GrF) COM 1 ]yyX(m)&lfW.2 \s y X (G2) y X 

Xfohb. ZixbcouyXimbmZi&MZ'tt&Zbfr 
T%&. Ltztf-?X^ ft^v- comi, W.2VyXi$A, 

G2)^fflv^<rt«4, mtx&mn&mik^xbmm 

tcatTV^. S^t. mi, ^2I^>-X(G1,G2)C0^ 
=5:< t tn-y70^^X^AfiJteiffiSrr*I(t^y<-X^ 

x j^kt & fti4 . %-mtfrmxym ?tt£tit> & t jstff $ # 

Sit A* sTtg fc^rO, -^co U yXco^HSffiffiM^f&i: 
o« icoaE^£>. |g l vyX(G\)&x/w,2 h>>X(G2) 

[00 27] |frP(GrF)tC^ffi^fflV^it(Cj: 0 . 
Mttlf IE * jBflsfi; < tt d i t **RTffi t & S . L A { -3 
T , Mff (GrF) K#SRB*ffl V ^S i t i4 V >-X^£Offi 
«fc**6*C*4. §^«4. lufflf (GrF) CSl^SHl/ 

yxsrwrs i t u\ &mmmm<7)i. o tac 

Xt4«!jftWT-* S „ WH^KRHl^ yX^'WC35ix«S\ 

*f * l v ^ ttz.wm (GrF) co v yxmxtmmx % \ ^ 

t&> , ^ 5 X Wftte Jfc^T ^156^ fcWMSVT 5Xf7? 
ffltVyXm i t(43X NflDffi«(CftA-3. ico 
Zbfrt,, ^BRHl^^XI±*t)tfe^aMtcfi»r4 i 
W s KLl\ Lj6»L. T^X^'yy'lyyXcoSSrfcS 

[0028] 4?t. l«l¥(GrF)c01yyXfeiS[^M^ 
^lyyXg^/jN$<ftJi.St, Iy>-XHC0ft^#-O< 

=5rS . tfct&tfSLtiiUza* [Oil-ft:* -xijxh- yx<M%& 
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Ttt, uyxmMvymtmteo&b& ft 

4fc«>, KWR6±3-h^S!l§aA^I< ! 3r*), Y-yX 

Tt> , *fta(M>*aaifc:ia* row-* o^Hia,. 

[0029] i#lt#Jtr* t . WS(GrF)tfiatr* 

mcoamx-mco^n t mm (&*) o^w t ^-t^ * ( <s> 

2)(±3 7° ELtTfcfcifctfaiU*. S^ii:** 1 

^6-2=37- iffja^ffi^a^^s-rs t , comma 

mg%i>CDt%:&tzlib, 62=3 7" ifiiUcOHti: 1 HO 
Kk.-they&ftt. L<. mcomc092i±4 5° VlhX'fo 

[0030] flHPP(Grfi)(c^BBB*fflv^5ii:fcJ: | 3, 

4 i t tfX'%- 4 . £0>£i:*»£>, ttS(GrR)fc:#SRffi* 
ff (GrR) tMHI^HP yX2rfflV>4 fc L 
3r<, friP(GrF)i;|WI«t-*.#:<7)7°5Xf->y^^>-X'5r 

[0031] ^mmcommxu. tiffi(nmtn%M±.£. 

? A WOi^(PA) *^M 5 fii L=5rv mmz^:^ x ^ 4 . 

5 -f b ^7lX (PA) 4"l>£f£fflf (GrR) ^MCfltha^-f 

? y -y (so izmAM-fZ zb\>z^h. zfUzX 

[0032] ifc^HQt^JlirJi, &p(GrR)j&*P?& 

#K*ro*»S>J£4 IE> -co v y X £ * L T t ^4 . S3? 
iMRtt*JS^»HW3&»i3«S U yX^ffll \& Z t (c ± 0 . 
feflmcD2&X^? Ml^M]Ef-4 .1 fc 4 „ <IO 

u yxdsaRtffiif 4 <r fc a^s s 1 1 fc t=» K 

am (GrR) tfflv^iitt. SW3K^O/hffl(S*^ 

[0033] &mw.mmxi,z. mm^co&^x-K 
Mmzm^xxMzm y uwf *#i»f y aw 

^>x? y-y (so cormcomm^mmmiz-t^ . § ^ 

t s y rrn y'x ? 3 >-^*o*fl& w^y-y(s 

<t 0 HUSP (GrF ) O^tt & (GrR) tfMHftfcW LT 



9 0 0 J3Lhfif 0 fttf 4 i £ ( 6-3 : f/f Oil U*!);W34 L 
^. »(£ , 3HB»f 0 ftff LTT'J XA (PR) &fflv^ 
4*-gr, T«WSea*/hS<Bii4jefS*ft5rV^»^. ik 

M%tit-&m&7 o xj* (pr) rtr^Raftfeffswfcf 

ft 3 X h nTfg i: & 4 . CTx.(i'^5 commcoBM 
(ffl 8 ) t-ii , WD L X y XA (PR) "Cf^RSMfefrj&W 
OioTV^i. oSD. iff 1 9iMLxyXA(PR)^®W* 
Nd=l . 5168CO«-^ . Kf^^^T Ot^M t ^Mltffl^fe 
mt tff&tftm*40. 92" JELh (H 5 cO^O^mtli;* 
t>/hS V 44° ) fc-T4 i fc (ci 0 , ^Klf^ft 
*m*r? i i: 4 . 

[0034] £ ^#Hiftc7)^C0 j; d fc, T/I/S^^ 
#^^Itffl(cM§ 3ft^X >J XA (PR) ^3tfi«fff 0 ffltf # 

R«1B Sr # A-T 4 d t sWffl 4 t V ^ Z\ mm^tf 4 Jff 0 
51 tSMft (Dl) &3B¥Wt«< "f 4 i fc (c« L , f5St3K 

ttt^Sr ± "9 s^4 £ t 4 . 
[00 3 5] afe, 3EBDf Offiff^StJ: 0 WAS(c* 

S&^i»f *) mf 4 t s fT8f (GrF) t^(GrR)^-C'WI6W 

*Sr«a£L^-r< ; 2r4. -l^o z F**^<-f-4^t, 

wtLw mmm6cr,mmcmm(mi o)xit. mm 

(GrF) kim(GrR)t(D=Fm£mWZ>tztb, «S(GrR)fc: 
Mt-41irP(GrF)OT^SE^&D^ •/ f- LT . ^RJ^K 
OU-yXfMff (GrF) ^« )^LT V4 . 
[00 36] f*^(GrR) fcJHW5fi<?®p) fc<0=Fa»&R6 

<rMz4mmvicr>]/yx$:m^z> t , mtyt^&cou 

VXAy^Sffl<t4;i:m, luff (GrF) t 

y->-(SC)^h<JO=F5$^lt8<"^^R?fmo^>- 

coff^ & 4 . mt if 3 coMfficowm (H 5 ) T 
(4. MTff(GrF)^X^y-y(SC)ttfO^SriBit4^ 
U-y(SC)t^4l3»(Grif)iiO=F3W»&D 

y^'y-T-ixyxX^H^) t^#SriS(t4^*6. SSHg^ 
n y r y if u y X 4 f*SP (GrR ) sD;&K p y Xco 

< n x b Hist i, ^r4 . d «afi s ilfifcP 
3&*#i < T t , KSt^*F*FCJtKW^:P@t Will' 

yx(GD^>ig2 L-yx(G2) &^P3JCTe(c-r«. £ fcj&sa 
[0037] mfz/t^cowmzMLxte. &.rm& 

48<co<60 ■■■(!) 
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[oo3s] m^(D^mm^^M±mmm& 

Ul^„ *fr^(l)^TPMT04i:. &StBBt#'ft 

^#^(l)«±Pfi*±0St. tuP(GrF)C9# 
JEff -6 , Mfflf (GrF) iO^HOjaiat'CO^ JK (H 

iHiSfioffiKttnfd t asaT^iB^awfc j^jatt^flB 

§<-T4j5\ sD£"%^£L&^fc14ig£«H-4::£ 

fcfcffllifcfc*. H5P(GrF)<7)3t^ljWMiaAS 

< -T4 fc . ±-caKfc «t o %&m&£.&tL& . se 
i/yxf£»£«^£^<Tti&^&<&4*: 

[0039] MP (GrF) fc«ff(GrR) fctf>ISftf>8f OSgLSE 
3<Dl/f<7 •■•(2) 

Dl : W l 5jEtS^{|uP(GrF)c7)ftiffi/J^fa;fI|^H^ 
6 (GrR) C0« (, i£*5ft&»0H * TOffiStfiifloaB 

T-&4. 

[0040] ^3$G)M^9SgL£»ft£ffljei/t^ 

4, *fr^(2)cDTPfi£T[I14£. F-^W 

y -y (so raises*:** < -rs z k tar* . ^fr^ 

I. i £ fc* 0 . ±T3^Jt^^ (1) «±IK£ t 
[004 1 ] «B(GriDfcfflV^*i-CV^H»4MRffH 

Vd>75 ■••(3) 

0.52<(Ng-Nf)/(Nf-Nc)<0.56 —(4) 

Nc : *»4MBttm«c*tdS«-SJB#f*, 
T&4., 

[0042] jfePNCG) t (4) (iSttJMHaff^saWcW 

4 L TV * 4 . ( Ng-Nf ) / (Nf -Nc) fc Vd * ^ 

5 . rrst (3) cDTPfi k (4) <D±PI t TPS k T"ffM 



£;ft.4 321cop^lfMtA^ : 5rV^7XT-Vd^'itt-rr4 fctfO 

i&F&tr (vd*s 9 o tJLt^) , vdawr #t 3 fflO^HU 
fcnatt 4 2 i^x^? mfejj m&< » u 

[0043] fifP (GrF) (GrR) CODERS £3rT 4 U 

yXfcMLTti:. OT<^f^(5)£}S£^£i:#M4 

-0.5<-ffa/fra<0.5 —(5) 

ffa : UfflPtfirFj^NRH**^* l^yX<a1ft*JBSL 
fra : &Sf¥(GrR) ^f^H^frf 4 l^yXcOtt jSEHfL 
•C&4. 

[0044] ^f+^(5){±, iaassjfcfc: ±4 ey t--fix 

fz#>cr>. itrffi(GrF) cnmtm^-t h v >x 
t f*p (GrR) coimw i^tiuyxt tism 

lammzM* mmwmtm, imftmmsmt 
^WLhm^mmmwxii, ryx^-y^vyxx^ 

^ S0^{5 (Devi ati on) # V ^ t , 3Xl*>' 
[0045] ZCDtzlsb^ 7°?Xi-v7f$Mmfr£mV> 

h . 77Xf 7 ? e^iaSBffctc i 4 *lP5ftfSiic ( « ) 

JMttC ± 4 HSf^Ml ( A n / AT) (± , tfyXlsyX 
£Jt<T«nfV-4;r±#V\ MP5fifM4 ( a ) t Stff 

i 4 i»3fi k mmmmm t° y h * m ttto&m § ^ 4 

AS &-T4 . &mfficoBMco J: ^ ^rSH^^^^t ts 

yX^'tJP(GrF) hf*P(GrR)tC#>4«^-, f*ff (GrR)c?5 
75Xf7?l/ >Xtf 6 -tlflffi^ttC i 4 b° y b -f 
WiMff(GrF)to 1 0 fit I if 4. Zcoiztb^ l5ff(Gr 
F) i:f*P(GrR)^^^fffiyyX^«dJjgffiJ;t&. fc4IS 
H(-(R^ttixH' : 3r^^< ^4 . &ff5$(5){i-tO«H 
*«€LTV^. ^f i r^(5)^f*|gH«PBJS^j@x4 
i: , iS^ftt: 1 4 1 >- h -ftitf^ < =5r 0 L 4 

d , mm^conm^^+^ k & 4 . 

[0046] jfeft^(5)OTRI*5IS ! ±(f«:JSlT 

-0.3<-ffa/fra<0.5 ---(Sa) 
[0047] *fW{5)<0TR*gf*±H' *a*tKW 

mvyx\im^k\mzm& <r t ^4 1 < . mco^v 
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- £ W-T h <I b * t V \ fiaj X. {flffSf (GrF) C0# 

h tfQ Jjfa IZ&m-t h%><r>b-th« (GrR) <7V NV— 

XT' KMgftffiR ( « ) t Jffl (An/AT)t Wf?^ 

^'S^&l^X^ffl-f & fc s f*ff(GrR)<7)^ffiI^y 

7 X V >-XT'b° y h £ - Q^rfifcffffl § •£ £ CI b (4 . * 
[0048] IMB9Bfltft<«) l:JB$f¥&ft:(A n/ AT) 

t co ifir^Wflr & # 5 x 1/ y X £ £ &g;ft<£g v U 

-0.1<-ffa/fra<0.2 -"(5b) 

[0049] si¥(GrR) (;77^f -y^m^mmv-y 

H^Wfc:*;* V * £ fc , (GrR) »751f7?^ 

tz , (5) coTM b ±M*mbtil\ t tmtw& 

X\ aTcO0kfti&(5e)RTf(5f)Zmttc\bim£ L 
t\ f*P(GrR)^^Hl^>-X(4. ^NSHTBttOIRSffl 

fra/f>4 ■■■(5c) 
fra/f<-4 ---(Sd) 
fra/f>16 ••■(5e) 
fra/f<-8 ---(5:0 

[00 50] i?6 , SI7<7)!!jifcc7)®!B(iai 0 , Hi 1 ) 
tfJi "3 fc. g^^*ffi¥S(PT) fc 5-f h A;k7"(PA) b CO 

mza>?>y--]/>x(cL)z^-tg>,i\bfmtL\\ 

ay 9 y*r- vyX (CL) v ^ z. b it , f£«j**ffi# 

S(PT)*ailrt-43iailc?57 i U-fc>'MJ •yf'&Zffi'tZb 
&m-?& . &iJ3fcM§#©(PT) tLTPBSy-MP 
T2) L?t*§^\ ^S^OJi t ^ fMItiit § 

fLTV^V^ft, PB STyXA(PTl)^>?crX^ ? 
o-f v^T'JXA (PT3)^E£fflVtf:#£i D £> , f5St3£ 

t£hb, m t aft tm t f 7- y > <—<7j%n £ j&itt s la 

£^>-X@#;*:£<3r&. zcofzub, mUfflfc, 'bM- 
K*fL ffinxMPjc(ii*j^<&S» S»3t?|6flt¥a 

(pt) a h^'/i^PA) bcomtz^y^y-y-— vyx{z 
[0051] &mmmmco x at, aiKGrwtnr* 

i^NSKBW 1 . f*f¥ (GrR) oftfcJg/jN^tMIWU' vx'l» 
cOl^XtctStt^ftTV^ih^MSU^ tx 

^^Pfl^g(PT) i o fci£**a«fc:fl[1K-*««>»h 



^. ;tLi4f*si(GrR) ^psEHfiartRW- hm^X'h 

h» — JKWt, /hM^O^-f b^Vk7'(PA)^a7KWt§rJ£ 
cr)T~99cb^y ; fy*r~cr)'<kb z/4 V^)Vy'{Vk)cr>± 

%^b<rm\%ds>t>^ ~>a b^^y"(Ph)co^-mm^hmm 

vA Y^fVf{?k)cr>±^^t>mmcr>%mti:m 

ytt&ay? yy-- i. r )i 1 4^<^^c\b sfii*HR«T-* 

[0052] 4fc s suMate^wg^^st-wur, 

ft 1 7 -1" h vS;k7"(PA) tCjSliU- > Xt'5SV ^JE co^V— £ 
^Hl^>-x:(OfflK#ttSr#Ji^-S t^r&]# TS> . i. 

■ox.mm (GrR) ^ mmis yx\m i> m^mcou 
yxx-%^ a b «it* h . 

[00 53] SSI lx->'X(Gl)S.VS2P-yX(G2)* 1 ft^ 

flw - ^r-r ^ ^ - x # x yXTfo &zb fitSL i 

i^(4mS(GrF)cOSIl , m2l/yX(Gl,G2)COm 
mzmt & IkfcX'fo Ml &XfM 2 UyX(Gl, G2) 

< DMBHSt* fcli. m 1 ftt/SS 2 I^>X(G1, G2) co4 
MX'. locoffitJSilfTJSrm^S^VUafc. T#S 
«f fWr« *^ *Ht®iff $ lir-l. i b tfMMz% ->X<h« % 
o-thUi. mi RVM 2VyX{G\, G2) tf* -XfiX 

v yxx-$> h nb^fiMt. l< , mxmmiz a * mirk, 
^-xtixu yxx-h hzb jfimzms. l^k 

[0054] ^MM^-t^vyxiixyxi- y^vy 

xx-hhc\bi?w.i. lvk ztimmmv y xcowmz 
mt&$iVf-x'$>&<, mmLizXoiz, #yxuyxbm 

^fi (Dev i ati on) It^h, Kit 3 X h V ^ <I 

k . <t)5 hco^ftfr&M&x-mm^mzimLx^ 

LtztfiX^ T ? x^ ~y ? ^co^mmv y x% 

M\i&Zbi>m£U\ 

[00 5 5] mm(GrF)COytmmm(GrR)cr,^mi l ZMb 

X, xhV-l^HLtti t^WtffrlS L 

JKBiiO iot> IffH (GrF) O^ti (AXF) (GrR) fffjt 
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Ml (AXR) t,Z>H LT-mTfc 0 . ZcoytM-ttlltZimiGrB.) 

t&ti- h mm (GrF) (Dw-nmz^ tt\.x\^^t^m 

t L ^ . m 5 <Z>5S*Z>?BJ||fcflS § filttte^i , 7 4* h 
; SVl-X (PA) tM^'f*P(GrR) (AXR) frt>-fivrzft& 

MSf- (GrF) t fM¥ (GrR) ftf ^ X ? -WEtT S i b &X° £ 
£ 7"c 46 , MM (GrF) t f£P (GrR) 0)m i ( AXF , AXR) TO 

[00 56] 3ES&W i 9fi(f^S* { rUXA(PR)^^)^ 
0 , ^<0)i$H<04^< b i> lH#'f*S¥(GrR)^W(AX 

R)izttLxffi\^T^z>zt&mtL\\ ztatymm*) 

«Offi£ tM-tS*rfCfe "9 , !g5^Jit^M 
8, H9)(i;c0^#SriffeLTViS o 7°UXA(PR)Sr 
ffll^MK'J^Tii^tlM Lfcii 0 Tft h if. £ 6 
(37° l> XA (PR) iOJgf/fffiSrfflft S Z. b teimVXMifflE 

^X(PA) 4"[>#f&¥f (GrR) 4"k*^-f ilT 1^4 & 

»s*i*:«*t<wifc.fc ox? u-xsc) testes a 

T U XAHSrflft-g. £ £ fc«t D , ^^JRHtSttS <I<0 
mtfiii: **T £ , Hffl£flsT «fc 0 

[00 57] |frfP(GrF)<5D3KW(AXF)^fS:P(GrR)(7)^W 

(AXRHdltLT. xM/-MtA^L)ti:i(:3K?«) 
Izm^X^&ZbtfMt L\K Ztlim%t (.GrF) coftM 
(AXF) >fM¥(GrR)<03£W(AXR) bCOMZ fcBW-4*fW 

LT ^ h . H 5 cDHMOfl^-m , 7-f ^ N'/k7'(PA) (f 
C*'f*P(GrR)^D*^-r^TV->|)^*6. 54 WS/kX 

«*H*«- j6rrtit«< ; b tth . iiri¥(GrF) «3ttt(Ax 

F) &f^p(GrR)£7)3tW(AXR) fc*tLT«W4 Zb(z£-y 

zcoMZixvy^-mjE-f&zbtfTZ. mm 
'm&zmm- & z t ■§> <> 

[ 0 0 5 8 ] SS3 , t!4 0Syfeco^S(ig3 , H7)-C" 

(±, 54 bA;ux(PA)tx^i;-v(sc)t^xj5'y->' 
x ? y - v (SC) 4 Xcoty 0 t=*f L -5 « «t a t=a 

4 X'CD U 77'Oy'x ? is a XT V(d£« Lo&X5 IZzl 

- yhitztix^h* muim3<r>mmmmx\$. a 
omcox? y— x(so-im xms)b 5 0MOX7 v— 

y (SC) -if 4 X(0 6 ) i co^ 0 #±^1^^^-^ X U h „ 

isoJ; a &«f£<ox ? u - v (sc) im Xco-K "9 t'l^ 

hz\b\,z& K>7*—%isyy%irfojE^ r 7—cDmi y* 



S^ff(GrR)j6*rr4ii:* i a*U^ ^3, 
cDHJfi^^tli; , H 1 7t- ^Xff^m4 P>X(G4) 
fcR l 3(sr)a»6jft-5T33 l 5» 1127^-^X^^91^ 
yX(G9)3&»6tfEoTV^4. ^fcS2 7t-*Xffil ^ 

*-*jx^irzmjE^&K&cvvyhffim&¥-f£X"$> 

[00 59] «fft«iE^S^SD (ST)jfiffl(Cfia 

(z&WjthZblzZ.*) . yir—^x^jdb^z^com 

P y XtS3K3Wi!«Sr ^ fctJ (t * «S (GrR) XM. <D)^- 
Sr W-T h m ± h feiRM tc *f -f" S jftKAW v i 46 7 * - it 

xffibLx\$?rm%x°fo&. mtm&x-, mm?*— a 

x^o%27*—l)7Mh^ov^—&^hMXh 

h'im.i?hh„ tfz, UW(GrF)(43Hft^)«St:±5a 
Ufia^»^f«fficO«$^^!>®JK^ft< , MP(Gr 

-r^*67^--^Xfft{4[*I^TV^V\ ttz, f27t 

mx'fohtzth. m^i^frhmtitzMX'fohzbbmt. 

[00 60] 3^>ti<?5J:a!SrSfiT«. 3t»#f 0 ft(f ¥ 

St >K 0 (ST) £ C0ra«0^ra =fc 0 i » fl 0 (ST) t JS^tK* 

ffi^a (pt ) t ^m^mm^im <%&tzfo, %i7* 

~f}xmm 0 (ST) 1 0 fc»h#«MfctiflK-* £ b if 

m^Lw mzit^ &m^mcoAi,m^mmuy 
xt^v^-^-r^M-^yxim^m^tLXx^v^) 

T$>K). W,2?*-ij xMtf^coi- yX l fkXhtili. 

7*-*rxme>mffin m^mmti^bb^^fz^mt t 

[00 6 1 ] x^y-Xsc)^ X«-©0#xt:HL. 
mi ^-^xpftw^^SK 1 1 lfcDl/yx^ -f-c?) 

Ox? l j-y(sc)-9-^Xi7)'too#it*f)StT^I». i 
to J; 3 =5rX ? U -X (SO -+M X^lJI D#xB#(cfc(tl> 7 

mmzm^ifhhmxhhzbit. %am<rf&mznt 
h^wmm<?y$mmfi-k.% \^b^dzbX'hK>. zcom 
<mm&z &h7*—iixm.b <$mmmmM> twoy 

xfrmfiXV^b^, RSrttf^:5r<i:fclH05ft*s£ 
^i. £ i t X'7 =r -X? xlt ftHif MiE* fc x 

x^tsrimi.. sefcii, #i^xx"C7^--^x 
xx S:M(c^< -rs <r ftx^ h . 

[00 62] X? U — X(SC)-<MX<7)W9#££l8iU 
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BtfS¥(GrF)|*i<7)4«5r< t i> 1 McDU>Xi)\ %cr>\syx 
(H7)TI4, ffi3l^yX(G3)jWSaiS#i*itfc:J: >9X 

? y - y (sc)->m xo-TO 0 # i. jc*ttE L t v ^ . i co i 

a &7 *-#XB#tfctf SBUp(GrF) Offi^PJ&jftffcfc: 

iS^a^lKB^S. !9»(Grf)^)JBSf1iR±R0 (ST)A» 

aifc^**^. mi ? t -ft xm-<mm^?w x 

[0063] |frffif(GrF)^*tt±.t^i:^»Offt&^ 
TMS(GrF)3&*HHKBrHC»«3ilT^S £ t *f3± L 

u . ma if ia 4 t^-rus 3 ^mmmmco xoiz. mm 

(GrF) C0^?i±tC tM> ( CP) & JfOER fcfft -5 T ffW (GrF) ** 

4J£Lh, MP (GrF) fcf*P(GrR)^^yXffiIHSrll[f#Snl 
•t4i fclifflfcrfc "9 , #^MI¥(GrF) i: &ffif (Grit) 0»t 

im, ifrp(GrF)^fft±^^c^(cp) %ft-otzmiz®~? 

X (GrF) £ 0$k $ if h Z. t ifimMX'h 4 . 
[00 64] $£>fcli. tuff(GrF)<50HIlK^^(CP)^-e 
^f**±*f3Sj£jnicS< £ h **Sia L < , -Hit i. -5 

X(H) = (C0 H 2 )/{l+V^(l-e CO 2 
12 ) ---(AS) 

x(h) : mzH<m.WT<ny£Wft\%cr>3£&m.(wmfix 

CO : 5fi«ffl$S(=l/CR), 

e : 2<K$m^ ; 7* — ?. 

Ai : ukcr>mmmm=A,6,&,10,12). 

[0068] Sll 0tc, SeftM5^«ffi-r— ^Sr^-T. 

E(Sl,S7,S8,S9)(iJSflT-^"t1tS$fL4 o JSStf — 
* § ^ 4 H (S 1 , S7 . S8 , S9 ) <50 KB«i , * comcotiL 

W. k m # t TlfS § il 4 . (SI , S7 , S8, S9) <7){5B 
fi, miH(Sl)coHH^^S^(0,0,0)i:L, * 
coffili jST<0ffitt*-|fti*x«rtr[6i (ffi4^f£§JI#'IE) fc -f 

1 9 *n —f *iv%m.~£mm& (x, y , z) t ts . #h (si , s 



MP (GrF) co|SBE>t>* (CP) Sr«HeUfcf*^r±* 
tiS^^r^ mlf (GrF)<7)3e«l±fc:a< - 1 1 i 0 . 
StKfiflt^h.fcflGEi-ftifcj^S*. io-C, S©(G 

rR) iznt 4 *S«Jf 0 fflff #&<9ffiES£#+#"C&V ^ 

^«=t a ^ea^m)P(GrF)«[g«K^(cp) 

[0065] 

ma l ?tm i — as 7 (Dmmco&Biz^ti^iinm l 

TfcO, »S8HW»B)ll&3i'tHl~EI3. 127, H8, 

hi o atrial id »i&r&*iatfif!^)*iP3f***i. 

[00663 S1, ^3, ^5, ^7, *9, *1 221 
Sr^-T. fctfU. ISH[«3 4:iai0!4(*5, *7){±, 

x ^ u (so a xcnm <o izttm Lt^mmz-^ -> 

■cv^s. &mm\<T)^yxY^7i/By^r—?\>z&\^ 
x, si(i-i.2.3....)t3jfc*d«ai^^iti'ri#i« 

®, CRiiffiSi<7)ft*#f5(mm), T(iM±ffiiaffi(m) 

fililTsOxS (AS) T-S*§^4ffi^«CO^|23SffiT-& 0 » * 
2, H4, *6, ^8, *11, il 3Z4t>'*l 5t, 
HSftM 1 — 7 (^^lf- ^ (E-n= X 10" 11 ) Sr . 
[0067] 
H 2 )( +(A4 H*+A6 H 6 +A8 H 8 +A10 H^+A^ H 

7 , S8 , S9 ) <Ti Wm^mm (x,y,z)t«§^^. £ 1 S (SI) 

3t^Ufffll3^iB£ffl^*rLTSie*-|*I)t-ScL. BfUtS 
%m h MP (GrF) (AXF, H 9 ) *>*xW t — Wet 4 . 

L*»L, ^^xyXA(PR)ffif Oflff t>tihi&>. # 
HtaS3ttt(AXF)fcx«|f:Ji— StL,^^. fif, 
(S1,S7,S8,S9) <7)®]lfi(Ci3(t^SSS t *tt(AXF) fc 

IE)T\ #®(Sl,S7,S8,S9)cOffi# **LT^4„ 
[0069]^16t^l7t, ^f^O^fjS-r'-^S. 
ffRBl'T— ^ (FNO : F-^yA-JMt/tcftJK^-^C ) 

=74 h^)V7\?ky&ffii l z&w&z>^y : ry*r—\><yx<s. 

L)tfc*^«Tft*. *fr^(4)tCfeit§(Ng-N 
f)/(Nf-Nc)<7)ffl{i, T-y^S(^d)#'7 5^^^ 

IfcHfK^BT* 4 . 

[00 70] SI 1 2 —EI 2 o li&mfflM&MmMTfo 

D , HtfcW3, 4^V^Tii#X^'J-yf-fX(50M. 
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40M) iznm Ltzm*ffif&Tcow.m (Hi4-Hi7)s 

^LTV^o #124^ ( A) (i^HflXH (spherical aberr 
ation, mm ; lift : FNOh ( B)(i^£JRil< astigmatic 

aberration, mm ; fi^tt : 60° K (C) f±MMXIi:(dis 
tortion, %;*W: <» * h (D){ifg*feJR^(lateral 

chromatic aberration, mm ; Ifftt : go ° )£ttRLT£> 
0. *l^|§K;tffl^l^li:&^5 4 6 nmeflQg&Zftt 



SiRJI. ^SBW2ftS4 5 0 nm^jKilRfcifrSJR 

m^mrne o 5 n m o« & jr^ £ ^ fvr 

[0071] 



[0072] 



1 


CR 


T 


Kd 


v d 




Si* 


141. 48834 










6. 0006 


1. 49140 


57. 82 




S2* 


29. 96838 




W (GrF) 


19.7061 






mi 


S3 


161. 19465 


3. 0000 


L 74250 


52. 47 


G2 




S4 


25. 98517 


15. 9615 








S5 


00 


58 3635 


1 51680 




r 'jrA(PR) 


SB 


00 


1. 9959 








S7 


52. 71648 


9. 5940 


L 51680 


64. 20 




S8 


-154. 22228 


5. 2871 






S9 


00 


tt*) (ST) 


18. 0934 






S10* 


-73. 61986 




2. 7387 


1. 49140 


57.82 


SI 1* 


-99. 55909 


2. 3085 






S12 


77. 27975 






9. 2530 


1. 49310 


83. 5S 


Vd 




SI3 


-30. 57623 


0. 2000 










S14 


-43. 15452 




3. 3736 


1. 75000 


2b. 14 


S15 


33. 96243 


sie 


33. 96243 


0. 0301 


1. 5 1400 


42. 83 


18. 3623 


1. 51680 


64. 20 


S17 


-54. 57192 


0. 2000 






sis 


84. 69408 


7. 4923 


1. 66998 


39,23 


S19 


-84. 70589 


1. 6000 








S20 


CO 


0. 3000 


1. 51680 


64. 20 


A /4fi(Fl) 


S21 


DO 


29. 3300 


1. 66998 


63. 18 


7" vr UPT) 


S22 


GO 


5. 0000 








S 23 


CO 


2. 6000 


1. 51680 


64. 20 


X /2^(P2) 


S24 


CO 










[«2] 






SI 


£ 


-8, 76522 


AS 


6. 63642E-14 


A4 


3. 860S2E-Q6 


A10 


9. 63688t ( -17 


A6 


-9. 35113B-10 


A12 


-1. 62O59E-20 


S2 


a 


-1. 03211 


A3 


-3. 422G8E-12 


A4 


8. 11718E-06 


A10 


L 905 


AG 


3. 02295E-09 


A12 


-7. 92054t-17 


S10 


£ 


6. 48721 


A8 


-1, 9072415-10 


A4 


5. 32928K-06 


A10 


1, 9051511-13 
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